Purification and characterization of a Ca2+-independent endoprotease activity from peripheral blood lymphocytes: involvement in HIV-1 gp160 maturation.
We have analyzed the calcium requirement for HIV-1 gp160 processing in cultured nonlymphoid (CV-1 and HeLa-CD4) and human-lymphoid [Jurkat, Molt-4 and peripheral blood lymphocytes (PBMCs)] cells. The processing of gp160 in these cells, infected with recombinant vaccinia virus encoding the gp160 gene, was only partially affected by intracellular calcium depletion induced by the calcium ionophore A23187 and calcium chelator EGTA. These observations prompted us to purify the Ca(2+)-independent gp160 processing enzyme from natural targets of HIV-1 PBMCs. The endoprotease was purified to homogeneity by the use of four chromatography fractionation steps and the constant detection of the Ca(2+)-independent activity at each one of them. The enzyme was believed to be a membrane-associated heteromeric 120-kDa protein composed of three subunits of 66, 32, and 24 kDa. It was found to be specifically inhibited by substrate analogues, decanoyl-RVKR-chloromethyl ketone, and serine protease inhibitors including diisopropyl fluorophosphate (DFP) and TLCK. In contrast, no effect was observed with reducing agents including 2-beta-mercaptoethanol, N-ethylmaleimide, L-cysteine, and dithiothreitol. There were significant similarities between inhibition profiles of the purified enzyme in vitro and those of the endogenous endoprotease(s) in cell culture experiments. Therefore, the selectivity of purified endoprotease for the gp160 cleavage site, its requirement for additional residues around this consensus sequence, and its isolation from natural targets of HIV-1, made it a good candidate in the gp160 maturation process. We provide more direct and supporting evidence that HIV-1 gp160 maturation may involve at least two families of divergent endoproteases according to calcium dependence.